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Exercise training improves cardiovascular ﬁtness in people 
receiving haemodialysis for chronic renal disease
Synopsis
Summary of: Smart N, Steele M (2011) Exercise training 
in haemodialysis patients: a systematic review and meta-
analysis. Nephrology 16: 626–632. [Prepared by Mark 
Elkins, Journal Editor.]
Objective: To review the effects of exercise training on 
cardiovascular ﬁtness, cardiac function, strength, quality 
of life and safety in people on regular haemodialysis for 
chronic renal disease. Data Sources: CENTRAL, Embase, 
Medline and CINAHL, searched up to December 2010. 
Reference lists of included studies were hand searched 
for further eligible trials. Study selection: Randomised 
controlled trials involving people with chronic renal disease 
on regular haemodialysis, in which exercise training was 
compared to no training or in which different exercise 
modalities were compared. Trials assessing peak oxygen 
consumption as a measure of cardiopulmonary ﬁtness were 
included. Other outcome measures were cardiac function, 
strength, quality of life, and safety. Exercise adherence 
was also considered. Data extraction: Two reviewers 
determined the eligibility of studies. Methodological quality 
was assessed using the Jadad scale. Results: Of 69 studies 
initially identiﬁed by the searches, 15 studies involving a 
total of 565 participants were eligible and were included in 
the review. Study quality ranged from 1 to 3 out of 5 on 
the Jadad scale. Eight studies involving 365 participants 
compared cardiovascular ﬁtness between training and 
control groups. The pooled result showed signiﬁcantly 
greater peak oxygen consumption in the training group by 
5 mL per kg per min (95% CI 4 to 7). Subgroup analyses 
indicated that this effect was greater among studies where 
the exercise training was of longer duration, was not 
performed during dialysis, and included strength training 
as opposed to aerobic training alone. The exercise group 
also had signiﬁcantly lower heart rate variability (ie, heart 
rate SD reduced by 16, 95% CI 8 to 24) and tended to have 
greater left ventricular ejection fraction (by 5%, 95% CI 0 
to 9). Two studies measured cross-sectional area of limb 
muscles. Both showed signiﬁcantly greater improvement in 
the exercise group, but only one also showed signiﬁcantly 
greater strength. The effect of exercise training on quality 
of life was not clear, however the exercise training appeared 
to be safe with no deaths reported during exercise training. 
Among those patients originally approached about 
participation, 25% were ineligible due to comorbidities 
and a further 28% refused to participate. Of those who 
commenced exercise, 15% withdrew, which was similar to 
the dropout rate in the control group. Conclusion: Exercise 
training is safe, substantially improves cardiovascular 
ﬁtness and reduces cardiac variability. To maximise the 
effect on cardiovascular ﬁtness, the training should be long-
term, be performed outside of haemodialysis periods, and 
include strength as well as aerobic training.
Commentary
Recent systematic reviews in this area have included trials 
involving patients in various stages of renal disease (Segura-
Orti 2010, Heiwe and Jacobson 2011). This review instead 
focuses exclusively on haemodialysis patients and considers 
outcome measures relevant to them. Cardiovascular 
ﬁtness and heart rate variability are important because 
they are predictors of mortality in haemodialysis patients 
(Sietsema et al 2004, Hayano et al 1999). Left ventricular 
dysfunction occurs in some haemodialysis patients 
secondary to anaemia (Middleton et al 2001). The other 
outcomes are also appropriate, although it is disappointing 
that the review does not provide much outcome data from 
functional exercise tests. The assessment of adherence is 
welcome, given the difﬁculties of sustaining exercise in this 
population (Bennett et al 2010).
The review helpfully presents some data as a percentage 
of normative values. For example, haemodialysis patients 
have peak oxygen consumption that is about 70% of their 
healthy peers and exercise training improves this to 88% 
– a substantial restoration towards normal function. A 
limitation of the review is the analysis of the quality of the 
included studies. Two trials were categorised as blinded 
but the comparison of interest (exercise vs control) was 
not concealed from patients, which is part of the blinding 
criterion (Jadad et al 1996). When this is corrected, the 
Jadad scale does little to discriminate the quality of the 
included studies, with 13 of the 15 studies scoring 2 out of 5. 
A sensitivity analysis conducted with a more discriminatory 
tool would indicate whether the estimate of the effect 
changes with study quality.
Physiotherapists should advise haemodialysis patients of 
the beneﬁts of exercise training and prescribe an aerobic 
and strengthening training regimen tailored to each 
patient’s ﬁtness, strength, and comorbidities. One issue 
we must consider carefully when prescribing the regimen 
is that exercise in non-dialysis periods may improve 
cardiovascular outcomes more, but exercise during dialysis 
is associated with greater adherence (Bennett et al 2010).
Claudio I Couto
Federal University of Sao Paulo (UNIFESP), Sao Paulo, 
Brazil
References
Bennett PN et al (2010) Semin Dial 23: 62–73.
Hayano J et al (1999) Nephrol Dial Transplant 14: 1480–1488.
Heiwe S, Jacobson SH (2011) Cochrane Database Syst Rev 
10: CD003236.
Jadad AR et al (1996) Controlled Clin Trials 17: 1–12.
Middleton RJ et al (2001) J Am Soc Nephrol 12: 1079–1084.
Segura-Orti E (2010) Nefrologia 30: 236–246.
Sietsema KE et al (2004) Kidney Int 65: 719–724.
